Abstract: This article investigates and tests the relationship between values (PVQ scale) and personality traits (NEO-FFI) using non-recursive structural modelling while controlling for other potentially signifi cant variables (e.g. age, gender, attractiveness, cognitive skills), an approach that is proposed as an alternative to correlation and regression analyses, which are more common in this type of psychological research. Structural modelling, based on representative data from the Czech follow-up to the PIAAC international research project (2015), reveals the validity of the links between values and personality traits, which is still sometimes overlooked in psychology. The relationship between values and personality traits is more complex than most psychological studies assume, as some personality traits that might be expected to have a strong cognitive component are infl uenced more by values, while others, vice versa, are weakly associated with values. A new hypothesis then is that the infl uence of values on traits largely occurs on a conscious level, has a decidedly cognitive basis, and may vary in the long term and change its polarity in response to strong confrontations with the social environment, while the strength and polarity of the infl uence of personality traits on values remains stable over time.
Introduction
Research on personality and the infl uence of personality on an individual's success in life and preferences is currently gaining in importance. In such research, current psychology and sociology increasingly propose understanding an individual's personality traits and values as an integral part of a single model of individual characteristics [McAdams 1996; Shoda and Mischel 2006; Roccas et al. 2002; Parks and Guay 2012] . Although in theory these concepts are defi ned differently, Schwarz [2011] points out that it is primarily a matter of empirical research to prove that these are fundamentally different concepts, which can, however, be joined together in a unifi ed personality model. Accordingly, the fi rst step is to determine the relationship between personality traits and values.
Signifi cant attention has already been paid to this issue, particularly from an empirical perspective [e.g. Simmons 1976; Furnham 1984; Rim 1984; Luk and Bond 1993; Bilsky and Schwartz 1994; Dollinger, Leong and Ulicni 1996; Roccas et al. 2002; Aluja and García 2004] . There are currently two meta-analyses that summarise the many scholarly contributions in this fi eld [see Fischer and Boer 2014; Parks-Leduc, Feldman and Bardi 2014] . Most psychological studies have found that these two concepts correlate to a certain extent, depending on the method chosen to measure them, and also that these correlations may differ, depending on the social groups researched. More cognitively based traits (Openness to Experience, Agreeableness) as a rule have a stronger tie to values, while affective traits (Neuroticism) exhibit a weaker link to the values of an individual. These fi ndings have their roots in neuropsychological research [see De Fruyt et al. 2000; Parks-Leduc, Feldman and Bardi 2014] . These links are moreover even stronger if a personality trait and a specifi c value match in terms of their content and motivational goal. Nevertheless, although the results of such research indicate that there is a mutual relationship between personality traits and values, they are still suffi ciently distinct from each other to warrant being spoken about as two concepts. This is also proven by the fact that many studies show a demonstrably different impact of personality traits and values on an individual's other social characteristics, such as religiousness, life satisfaction, and political choice [see Roccas et al. 2002; Caprara et al. 2006] . As Roccas et al. [2002] have shown, values probably have a greater impact on attitudes and behaviour, which can be cognitively controlled to a considerable extent, and, in turn, personality traits have a greater infl uence on more emotional, intuitive, spontaneous attitudes and behaviour, which are under less cognitive control.
Analyses to date also show that in only a limited number of psychological studies was the mutual relationship between these concepts controlled by other contextual variables, on either the individual or the macro level. In terms of individual-level contextual variables, these were most controlled for by respondent age and gender [see Aluja and García 2004] . The authors of the above-mentioned meta-analyses attempted to control contextual variables on a macro level, specifi cally the variables of country studied, along with economic, environmental, and social macro indices. The authors conclude that the relationships between personality traits and values do not differ signifi cantly among countries [ParksLeduc, Feldman and Bardi 2014] and that a setting with greater economic, environmental, and social risks leads to a reduction in the links between personality traits and values and in general to a weakening of personality structure consistency [Fischer and Boer 2014] .
We should also note that these psychological research projects are not usually representative and work rather with a specifi cally limited and small group of the population (65 to 500 respondents)-in most cases university students. From the summary tables of Parks-Leduc, Feldman and Bardi [2014: 10-11] it is possible to conclude that only 14 of the 88 studies selected for meta-analysis included a sample of various social groups comprised of the general population in their investigation. Of these, in only six instances was the size of the group indicative of a presumably representative selection.
The goal of this article is to verify the mutual relationships between personality traits and values using structural (non-recursive) modelling. In the psychological studies mentioned, where it is possible to test the strength of either a mutual or unilateral relationship, as a rule correlation or regression analysis is used to test the relationship between these concepts. Non-recursive structural modelling, however, makes it possible to simultaneously test the strength of the relationship from personality traits to values and from values to personality traits, and moreover to mutually isolate and control the infl uences of these variables. The ability to remove from these relationships measurement errors and the infl uence of additional contextual variables included in the models is another clear advantage of this method.
Since structural modelling is used to estimate partial regression coeffi cients in causal chains, it is appropriate to note the fact that the focus of this study is not to determine the causal relationship between personality traits and values, not only because the nature of the reciprocal relationship between personality traits and values is still a subject of heated psychological discussion [see Caprara et al. 2006; Roccas et al. 2002] , but primarily because the anticipated causes and results cannot be clearly placed on a timeline without longitudinal data. Structural modelling is thus used here as an improved instrument for the regression equation set, whose primary goal is to isolate the infl uences of the variables studied and to identify direct effects freed of measurement errors. The interpretation of results is also adapted to this goal, with the relationships being indicated without reference to their causal character.
I consider the main contribution of this article to be not just its application of structural modelling, which can also further explain the mutual relationships between personality traits and values, but also the inclusion of several unique, robust measured control variables, or contextual variables, on the individual level (i.e. age, gender, attractiveness, cognitive skills), which are completely absent from psychological analyses of the mutual infl uence of these concepts. More over, this relationship is tested on an up-to-date representative national questionnaire-based investigation. Although the summary meta-analyses concur that the strength and form of mutual relationships between traits and values does not differ signifi cantly by country, so it is not likely that Czech society will greatly differ from others, an analysis of this type has not yet been carried out on Czech data. For this purpose the Schwartz PVQ scale (Portrait Values Questionnaire), made up of 21 items measuring 10 value types and 4 higher-order value dimensions, was used, along with the NEO fi ve-factor personality inventory designed by P. Costa and R. McCrae [1989] , which comprises 60 items (the Czech version was created by Hřebíčková and Urbánek [2001] ) and was created to measure fi ve general personality traits (also known as the 'Big Five').
The structure of this article refl ects its aim. The fi rst part introduces values and personality traits and the various methods used to measure them from a theoretical perspective. The relationship between values and personality traits is also discussed. The analytical part then presents the source of the data used in the analysis, a description of variables, an evaluation of the degree of infl uence of selected contextual variables on values and traits, and an analysis of the nature of their reciprocal relationship. The fi nal part is dedicated to a summary of results and a discussion.
Values and personality traits
For a long time, values received almost no (empirical) attention in personality psychology and differential psychology [Bilsky and Schwartz 1994: 164] . They were, however, the subject of great interest in social psychology and sociology [e.g. Kluckhohn 1951; Rokeach 1973; Inglehart 1977; Hofstede 2001; Schwartz 1992] . According to Cieciuch, Schwartz and Davidov [2015] , of the many theories of values that have appeared in these fi elds of study, only three had a signifi cant impact on empirical research in values. These were: (1) Gordon Allport's theory of values in the fi eld of personality psychology [Allport and Vernon 1931] ; (2) the approach of the American social psychologist Milton Rokeach, for whom values are a key element in determining how people act and are stronger than any norms or attitudes [1973: 25] ; and (3) the Schwartz theory of basic values, which is currently the most promising theory, and which approaches values as structurally organised, universal motivators of human attitudes and behaviour.
Certain differences in how human values are perceived and understood still exist among psychologists, social psychologists and sociologists. One perspective is comprised mainly of psychologists, who put values on the second level of the personality system as purely individual characteristics, usually in the category of coping strategies and skills [McAdams 1996] . In their opinion, values can thus be conceived of as a dynamic, motivational aspect of personality. Another perspective on values, one that is now more widely cited, takes a different view and argues that values are cognitively or emotionally transformed human needs, that they are linked to desirable (preferred) goals, and that they motivate an individual to reach these goals [Rokeach 1973; Schwartz 1992] . Schwartz [1994] speaks of the fact that values can be identifi ed in the universal requirements of human existence, which come from (1) the individual's biological existence; (2) coordination and balanced social interaction needs; and (3) the survival and welfare needs of the group. Each value thus represents a desirable goal derived from one of these universal human requirements and is a motivator of a specifi c behaviour. The subjective weight that each individual attributes to a value and that thus creates an individual's value scale is grounded, according to Schwartz [1994] , in a unique combination of the biological basis of the human personality, the individual's social experience, and the cultural context. Seen through this prism, values lie conceptually on the very edge of the fi eld of psychology and become usable and empirically measureable for other social sciences, either as the general social and cultural values of individuals, which vary by social group or country [Inglehart and Baker 2000; Hofstede 2001 ], or as phenomena that infl uence human attitudes, opinions, and behaviours and serve as the standards or criteria that individuals apply when evaluating other people, politics, events etc. [Schwartz 2012] . Schwartz [1992] also introduced a highly sophisticated procedure for measuring these value orientations on an international scale. A simple circular diagram typically shows Schwartz's view of the interconnection between values. The diagram shows that Schwartz's conception of these relationships is structural and universal and is a defi nite motivational continuum (see Figure 1) . Schwartz [1992] defi ned the basic types of values based on the results of empirical study. The types are described along with their central motivational goal (see Table 1 ), and specifi cally include: self-direction, stimulation, hedonism, achievement, power, security, conformity, tradition, benevolence, and universalism.
The values adjacent to each other in the circular diagram are complementary to each other and are deemed so because they have similar motivational goals (e.g. tradition and conformity, two values that emphasise self-control and submission, are considered complementary). Other value types are usually located opposite each other in the circular diagram because their basic motivational goals are, according to Schwartz, potentially confl icting (e.g. universalism, oriented towards the good of others, should be in direct confl ict with the values of power and achievement, geared towards individual prestige and personal achievement). In addition, the theoretical model defi nes four higher-order value dimensions that sum up the basic motivational goal of the value types-for example, stimulation and self-direction signify an openness to change; an orientation towards tradition, conformity, and security indicate conservatism. Moreover, research has confi rmed the hypothesis that there exist two other higher-order value dimensions: an orientation towards individual interests (power, achievement, hedonism, stimulation, and self-direction) and an orientation towards collective interests (benevolence, tradition, conformity, universalism, and benevolence). Cieciuch, Schwartz and Davidov [2015] note that every researcher can divide or combine the continuum differently for the purpose of analysis depending on his or her research goals and requirements.
On the other hand, personality traits are commonly defi ned in psychology either as enduring, innate, and individually differentiated dispositions to various patterns of behaviour, or, conversely, as an individual's qualities, which can be used to describe that individual's personality and behaviour. According to Hřebíčková and Urbánek [2001: 8] , these traits appear as 'ways of thinking, experiencing and activities by which people differ from each other' (for more on this question, see Balcar [1991] and Osecká [2000] ). It is not yet clear from psychological discussions whether these are merely observable external characteristics, which can be used to describe various ways of behaving and acting, or whether they are also internal, emotional, and cognitive traits, which can explain the reasons for this behaviour [Hřebíčková and Urbánek 2001: 8] . The founder of Source: Cieciuch, Schwartz and Davidov [2015] . S e l f -p r o t e c t io n A n x ie t y a v o i d a n c e S e l f -e n h a n c e m e n t C o n s e r v a t i o n G r o w th A n x ie t y -f r e e Although it may seem that values and personality traits are conceptually similar, it is still possible to fi nd several fundamental differences between them [Bilsky and Schwartz 1994] . In particular, personality traits are defi ned as biologically determined formal characteristics of behaviour, whereas values are seen as biologically determined motivational tendencies [McCrae 2009; Cieciuch 2012] . Personality traits express the temperament of the individual, which means how an individual feels, thinks, and, most importantly, behaves. Values motivate individuals to the achievement of desirable goals, but these motivations can or do not have to be refl ected in their behaviour [Roccas et al. 2002] . A person who is ambitious (a personality trait) tends to think ambitiously and to behave ambitiously. However, a person who appreciates ambition, recognises it, and ascribes a certain value to it, need not necessarily behave ambitiously. Ambition as a value and ambition as a personality trait are not identical, though they are similar in nature.
Other differences can be found in the very basis of values and personality traits. Most psychologists think that personality traits have a biological basis and are independent of culture and environment [McCrae and Costa 2008] , while the Rokeach defi nition of values [1973: 25] implies that values are more a product of the social environment, such as culture, family, and life experience. There are currently several studies around that undermine this basic prism. It has already been determined that, in spite of their biological basis, personality traits vary to some extent depending on the given culture and social environment and that they even signifi cantly change over a lifetime [Bergeman et al. 1993; Soldz and Vailant 1999; Kandler 2012] . Similarly, research shows that values also have a genetic foundation as well as a socio-cultural basis [Schermer et al. 2011] . The most common personality questionnaires measure fi ve general personality traits. These hypothetical constructs cannot be directly measured, but they can be recorded on the basis of attitudes, habits, skills, or pastimes [Hřebíčková 2004 ]. The fi ve-factor model was extensively researched and developed from a combination of lexical studies and factor analysis [Goldberg 1993 ; in more detail Hřebíčková 2011] .
The fi ve dimensions mentioned describe personality on the highest level of abstraction, and each dimension contains a number of other characteristics [Hřebíčková and Urbánek 2001: 9] . These dimensions are: (1) Extraversion, (2) Agreeableness, (3) Conscientiousness, (4) Emotional Stability/Neuroticism, and (5) Openness to Experience (sometimes also called Intellect or Imagination); for more detailed characteristics, see Table 2 . Costa and McCrae [1989] introduced another approach to personality structure research, according to which traits not only describe personality but also explain its dynamics and motives. They called this approach the NEO model and it uses a dispositional approach (questionnaire item analysis) instead of a lexical approach (a list of adjectives for a specifi c per- sonality dimension). In the psychological literature there are a number of criticisms that take issue with this personality measurement approach, the structure of fi ve personality dimensions, and their mutual relationships [Costa and McCrae 1989; Goldberg 1993] , as well as with the number of factors, as some psychologists argue for a larger number of factors and others, in contrast, for a smaller number (for more on the criticism of the fi ve-factor model, see Hřebíčková [2011] ).
The relationship between personality traits and values
When reviewing the nature of the relationships between personality traits and values we can fi nd many different perspectives. First of all, they can be understood as parallel concepts. Values and personality traits predict (to a certain level, in the same manner) individuals' attitudes and habits and their behaviour; both concepts thus function as motivational factors [Campbell 1963 ]. According to Gorsuch and Cattell [1977] , as personality dispositions values are also indisputably connected with an individual's temperament, and therefore, from a certain perspective, we can view these two phenomena as largely identical concepts. Psychologists who believe personality traits and values to be a single theoretical concept, differing only in empirical measurement, have already been presented with suffi cient proof that this assumption is not completely correct [see Roccas et al. 2002; Parks-Leduc, Feldman and Bardi 2014] . Analyses of the mutual relationship between values and personality traits show that this relationship is signifi cant, but also that these concepts are not identical. A second group of psychologists, and currently the more numerous group, is of the opinion that personality traits and values are different components of personality. As noted above, McAdams [1996] distinguishes between personality traits, which he understands as part of the fi rst (more biological) level of the personality system not affected by any kind of social context, and values, which he places on the second level of the personality system, being in his opinion considerably affected by the social contexts of an individual's life. This logic can also be observed among other psychologists, who assert that personality traits, which have a biological basis, further infl uence values, which are part of the character of the individual [McCrea and Costa 2008] . By nature, the dimensions of personality are already something that is more stable than values in the long term, because values may change in response to substantial exposure to one's social environment [Rokeach 1973 ]. Moreover, according to , individuals also consciously adapt their values to their own self-concept. Because they are part of a person's actual identity, as the directing principles of their life, values may be organised according to how important and up to date they are. This does not happen with other personality dispositions, which more often function on a subconscious level. In this way, values are infl uenced both by personality traits (personality traits  values) and by the external socio-cultural environment.
The discussion about the causal relationships between these concepts is still open. Research does not yet indicate whether personality traits are superior to values or vice versa. Social psychologists began to advance the idea that these concepts should be regarded as reciprocally connected and researched as equal phenomena [Bilsky and Schwartz 1994: 178; Roccas et al. 2002: 792] . They speak about the probability of values also being able to infl uence personality traits (values  personality traits). They explain this using the example that values as motivational factors can lead to a certain type of behaviour, and that over the long term this leads to strengthening the relevant personality trait. For instance, value orientation to success supports the extravert model of an individual's behaviour, later leading to a strengthening of the Extraversion personality trait. Other psychologists note that personality traits and values must coexist in a certain accord, so that people have a tendency to reduce any discrepancies between them to a minimum. Either they modify their values to match their consistent behaviour manifestation, 1 or they regulate their behaviour according to their values [Kluger and DeNisi 1996] . In other words, a person who values conformity will probably not behave unconventionally and vice versa.
Psychobiological research indicates that both values and personality traits refl ect an individual's basic biological predispositions. Both these personality dispositions are thus partially innate [Schermer et al. 2011] : from this perspective, it is therefore not possible to speak unequivocally about their causal relationship. Even if most psychologists agree that personality traits preferentially infl uence an individual's values along with the external environment, other studies clearly show that one must also take into account the situation where people modify their behaviour according to the priority values they hold. If one considers the strength of the mutual relationship between these concepts, however, personality traits will probably have a consistently stronger infl uence on values than the other way around.
Empirical studies focusing on the mutual relationship between values and personality traits already have a relatively long history. In the 1970s and 1980s, psychologists mostly researched the relationship between the value scale from the Rokeach Value Study and Eysenck personality temperament typology, with an emphasis on the extraversion and instability dimensions [Simmons 1976; Furnham 1984; Rim 1984] . In the 1990s, psychologists continued the tradition of measuring values with RVS, but with a greater emphasis on the structural approach [Bilsky and Schwarz 1994] . For instance, Dollinger, Leong and Ulicni [1996] merged 36 values from the RVS into seven factors and in the fi ve-factor personality model, they focused on Openness to Experience, which has the strongest link to an individual's cognitive skills and intelligence [see McCrae and John 1992; Goldberg 1993] . Two of the meta-analyses of published studies mentioned in the introduction above [Fischer and Boer 2014; Parks-Leduc, Feldman and Bardi 2014] present the latest results of analyses of the mutual correlation between values measured using the Portrait Values Questionnaire (PVQ) [Schwartz 1994 ] or the Schwartz Value Survey (SVS) [Schwartz 1992] , and personality traits measured using the NEO questionnaire [Costa and McCrae 1989] or the Big Five Inventory (BFI) [John et al. 1991] .
As has also been already noted, most of the studies mentioned test these relationships using correlation or regression analysis, and they have reached the following conclusions. The strength of the relationship between personality traits and values is fi rstly based on similarities in the content of traits and values and secondly on similarities in the cognitive nature of traits and values [see ParksLeduc, Feldman and Bardi 2014] personality traits is not equal and that these characteristics infl uence each other to differing degrees. We think that we will fi nd more instances where personality traits have a stronger infl uence on the values of the individual than the opposite paradigm.
Data and variables
The data that we used for this article come from a research project entitled 'Conditions for Success in Work and in Life', which built on an extensive investigation of adults' competencies. The research was carried out as part of the OECD-PIAAC project. 2 Data for 6081 respondents ranging in age from 16 to 66 years were available from the initial investigation carried out from 2012 to 2013. For the follow-up research project, 'Conditions for Success in Work and Life ' (2015) , 2200 respondents were randomly selected from this basic group. Additional research was conducted on them, focusing in particular on physical attractiveness, personal characteristics, values, social capital, and certain lifestyle dimensions.
In this analysis, the key variables are value types measured on the PVQ scale [Schwartz 1994 ]. Respondents were given a list of 21 indirect statements (with language modifi ed by gender) comprising verbal portraits of different people. On a six-point verbal scale, the respondent had to rate how similar he or she was to the person described. Persons were depicted through their life goals and aspirations. The assumption is that self-comparison to a person described can say a great deal about the respondent's relevant values, although some distortion of the interpretation of the items or the perception of themselves/self-comparison can be expected [Schwartz 1994 ]. An algorithm for centred value scores designed by Schwartz and recommended by the ESS consortium was used to calculate scores corresponding to ten central value types.
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The fi ve personality traits were also measured using the NEO-FFI inventory [Costa and McCrae 1989] . 4 The NEO-FFI is comprised of 60 items that best characterise specifi c personality traits, and these items are then further differentiated on subscales. These inventories have to date been translated into and used in more than 30 languages and factor analysis has confi rmed the fi ve-factor solution in the majority of them [McCrae et al. 2000] . As for the reliability of the scale, the Cronbach alpha coeffi cient values in our research on individual personality traits are as follows: 0.78 (N), 0.81 (E), 0.62 (O), 0.66 (A) to 0.81 (C).
5 Factor analysis of the NEO fi ve-factor personality inventory items confi rmed the existence of the presumed fi ve-factor structure. Exploratory factor analysis using the main component method was carried out. Five components were extracted that explain 33.9% of the dispersion. Out of the total number of 60 items, 51 have a factor score that is greater than or equal to 0.3 in the corresponding factor. Individual scores were then calculated as a summation index from individual items that measure a given personality trait. 6 An individual's age and gender are important control contextual variables used on an individual level in the structural model (1 = male, 2 = female). Also important is the attractiveness of the individual, which is connected with a number of other social (education, income, position at work) and psychological (competence, self-confi dence) characteristics of the individual. The basic attractiveness scale was composed using the main component method from the respondent's self-evaluation on a ten-point scale (0-10) of attractiveness, the evaluation of the interviewee, and BMI index (body mass index) 7 [for more see Matějů and Anýžová 2017] The tested structural model is set forth in Figure 2 . Its basic theoretical presumptions can be summarised as follows: -A simultaneous (reciprocal) mutual relationship exists between the higherorder value type and personality trait. -Value orientations are strongly infl uenced by age and gender as typical socio-demographic variables (i.e. an older age reduces openness to change and orientation towards success and strengthens conservatism and transcendence; women are less oriented towards success and less open to change than men). -Personality traits in individuals are strongly infl uenced by attractiveness and cognitive skills (as these also have a biological basis to a certain extent); here it is possible to expect that cognitive skills will have a greater infl uence on those personality traits that were defi ned in the theory as traits with a larger share of cognitive components. -There also exist mutual links between the control variables, besides gender and age, which are depicted in the model as correlations of their measurement errors.
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As Matějů [1989: 410-411] notes, the advantages of structural modelling also include the ability to create models with reciprocal causal links, which is beyond the capabilities of traditional multiple regression or path analysis. In this model, the direct infl uence of the value dimension on the personality trait is revealed at the same time as the direct impact of the personality trait on the value dimension, which typical regression analysis does not allow for. At the same time, it is also true that the model's specifi cation for this must have a good theoretical justifi cation. Even in this case it is possible to interpret structural coeffi cients in a manner similar to path regression coeffi cients. Additional socio-economic variables were also included in the model; in this case they serve primarily as an instrumental exogenous variable (for more on the technical specifi cation of the model, see Jöreskog and Sörbom [1988: 108] ). This involves a limited number of control variables, which provide only a limited picture of how socio-cultural variables infl uence values and personality traits as a whole (which, however, is not the goal of this article). Despite this limitation, the number of control variables used substantially exceeds common standards of psychological studies, where it is rare for even two control variables to be used, and gives the study a unique character.
For reasons of stability, it was impossible to include more than one value dimension and one personality trait in the model at once, which means that their direct infl uences are not 'purifi ed' of residual value orientations and personality traits. However, I think that it can paradoxically refl ect the mutual relationships between these concepts more realistically, since neither values nor personality traits infl uence each other ('purely') without refl ecting the infl uence of other value orientations and personality characteristics; moreover, testing the more complex model is beyond the scope of a single article. For that reason I consider the following type of analysis to be rather an attempt at examining this matter from a different perspective than has been done to date.
In the case of structural modelling, missing values in the data set were handled using the 'listwise deletion' method, and a total of 1994 respondents were included in the analysis. The maximum likelihood method (ML) was used to estimate model parameters. This method is recommended if there is a consistently large quantity of missing values in a data set [Byrne 2010 ]. The calculation is derived from the original data matrix-in other words, from co-variant matrices of the respective number of groups in the analysis. All model analyses were carried out in AMOS (version 21.0).
Data analysis
A more detailed description of the results is presented in Table 3 , where standardised partial regression coeffi cients are given, which indicate by how many standard deviations the value of the dependent variable changes if the value of the independent variable is changed by one standard deviation while controlling for all the other variables that directly or indirectly infl uence the dependent variable. Table 3 also shows the non-standardised partial regression coeffi cients, together with the standard error of non-standardised regression weight and the p-value indicating the statistical signifi cance of a given result.
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In all, 20 models were assessed independently for each value type and personality trait. The overall suitability of each model was judged using chi-squared tests and other (less strict) statistics of model suitability, which take into account fi rst of all the (still) acceptable model parsimony, measurement errors, and also the extent to which the tested model reproduces the initial covariance matrix. In our study, we decided to assess model fi t using a comparative fi t index (CFI) and a goodness of fi t index (GFI), where values greater than or equal to 0.95 mean that the model is considered to be suffi ciently suitable, values between 0.92 and 0.94 indicate an averagely suitable model, and values around 0.9 mean a still acceptable model. We also assessed the RMSEA index. An index size of less than or equal to 0.05 indicates a very good model fi t with the data, from 0.06 to 0.09 indicates medium acceptable results, and above 0.1 means unacceptable results [Byrne 2010: 80] .
Results of the infl uence of selected socio-cultural contextual variables
First, the analysis presented in Table 3 yields several anticipated results. As people grow older, they become more conservative and oriented to others. In contrast, they also become less oriented towards success and less open to change. The same relationship formula applies to gender: women are more conservative and oriented towards others, while men are more oriented towards success and open to change.
The more attractive a person is, the more positive an impact this has, primarily on their conscientiousness and extraversion, and, to a lesser extent, on their openness to experience and agreeableness; it also signifi cantly reduces the tendency towards neuroticism. The very cognitive skills that refl ect an individual's literacy and numeracy skills then contribute mainly to higher Openness to Experience and Agreeableness. As already mentioned above, Openness to Experience and Agreeableness are considered the personality traits with the strongest cognitive component. A new fi nding can be added to that fact, which is that they 11 For the basic correlation table of tested variables, see Table 2 in the Appendix.
are also signifi cantly strengthened by higher cognitive skills. It is interesting that a higher level of cognitive skills signifi cantly reduces the inclination to Neuroticism, despite Neuroticism's presumed affective character. An explanation for this phenomenon can be found in the connection between higher cognitive skills and the individual's success in life (higher salary, higher level of education, higher employment status, higher life satisfaction, etc.) [see Matějů and Anýžová 2015] , which overall also reduces the level of Neuroticism. The infl uence of cognitive skills on the level of Extraversion does not appear to be signifi cant, and in the case of Conscientiousness it is only very slight.
The reciprocal relationship between personality traits and values
The analysis indicates that the expectation of an interconnection between value dimensions and personality traits is well-founded. In only three cases out of twenty did feedback (most often in the direction personality trait  value type) turn out to be too weak and insignifi cant.
As for the basic general hypotheses, we came to the following conclusions: The fi rst hypothesis (H1) has been supported. Those personality traits that, according to the above-cited neuropsychological research, have a stronger cognitive component (i.e. Openness to Experience, Agreeableness) will more strongly infl uence values with similar content (personality trait  value), even after controlling for feedback and the infl uence of intervening variables. For personality traits like Extraversion or Conscientiousness, no deviation in general is expected in any direction; even so, it turns out that the Conscientiousness personality trait infl uences corresponding values to a similar degree as Agreeableness. In contrast, Extraversion does not seem to be strongly linked to values. However, for personality traits that are more affective in character, such as Neuroticism, it was expected that the infl uence of the values studied would be weaker. Given the disputable suitability of the test model (CFI < 0.9, RMSEA > 0.1) in the case of Neuroticism this assumption will also probably be justifi ed.
In the case of the second hypothesis (H2) in the opposite relationship link (value  personality trait) we expected a stronger infl uence of values with similar content on those personality traits with a stronger cognitive component (i.e. Openness to Experience, Agreeableness). According to regression coeffi cient size, values really do have a signifi cant infl uence, primarily on the Agreeableness personality trait, as well as Conscientiousness. In the case of Extraversion and Openness to Experience, these links were not very strong.
Finally, we expected (H3) that the reciprocal relationship between values and personality traits would not be equal and that these characteristics would infl uence each other to various degrees. However, we did not fi nd many cases where personality traits have a signifi cant infl uence on the values of the individual. In many cases, the relationship seems to be almost equal in terms of strength. In this context, however, it is worth noting that we would need primarily longi-tudinal data and deeper psychological research to verify this hypothesis. A clear judgement cannot be made about the actual strength or prevalence of their infl uence on the basis of these statistical data.
Neuroticism
According to the original theoretical assumption, Neuroticism, which is significantly affective in character, should not have a particularly strong relationship to values [see Bilsky and Schwartz 1994] . At fi rst glance, the regression coeffi cients seem to be strong enough and statistically meaningful; however, the model fi t statistics indicate that the model studied is not very suitable for testing the relationships and that the results are disputable at the very least. The model appears to be acceptable only for testing the mutual relationship between Neuroticism and conservative values. The results thus indicate the possible validity of the claim made by Fischer and Boer [2014] that neuroticism may have a strong, consistent relationship to stable values such as conservatism.
Extraversion
The Extraversion personality trait has the strongest mutual connection to Openness to Change. While Extraversion strengthens the Openness to Change (0.18) value, increasing Openness to Change then also strengthens Extraversion (0.18), which exactly matches the scenario of how their reciprocal interconnection works [see Bilsky and Schwartz 1994; Roccase et al. 2002] . More conservative individuals then have the tendency to be less extraverted, and in contrast the degree of extraversion is strengthened among individuals who are more oriented to success.
In certain cases, the polarities of the reciprocal relationships between personality traits and values are opposite. In my opinion there is a theoretical explanation for this. If personality traits have a biological basis to a considerable extent, and if values have both a biological and social basis, the personality trait  value direction of infl uence could largely work on a subconscious level. If we are born with a strongly developed Extraversion trait, then this personality trait will naturally (or automatically) reduce the orientation towards success value, but will increase openness to change, as extraverts, creativity, and the search for adventure may attract us more than personal success and dominance.
On the other hand, if it is true that values have a signifi cant cognitive basis [see Schwartz and Bilsky 1987 ] the value  personality trait direction of infl uence will probably work more on a conscious level. If people appreciate and seek personal success, social prestige and dominance-orientation towards success has value for them-then it will also be to their advantage to strengthen the Extraversion personality trait. Social research has shown that most successful professions in which it is important to be in regular contact with clients require a suffi cient amount of extraverted behaviour. Because this value can be a strong motivator under certain conditions (particularly in today's success-oriented society) it can also be suffi ciently strong to change behaviour and consequently on a wider scale to change the personality trait of a specifi c individual. This is an assumption that would require more sophisticated verifi cation, but as such it provides a theoretical basis for an explanation of the various polarities of the mutual relationships between personality traits and values.
Openness to Experience
The Openness to Experience personality trait has (in accordance with the results of other empirical studies) a positive relationship with the Openness to Change value orientation and with Transcendence. In contrast, this trait reduces the tendency to have conservative values. Here again we fi nd several contradictory tendencies in the relationships. It seems that a more developed Openness to Experience trait does not have a direct infl uence on whether we have transcendental values or not. However, a high value for tolerance and orientation to others strengthens our Openness to Experience personality trait. If the Openness to Experience personality trait defi nes us, then this slightly increases our tendency to hold success-oriented values. In contrast, if we highly value social prestige and dominance, this weakens our Openness to Experience personality trait.
Agreeableness
It has been confi rmed that this personality trait has a relatively strong relationship to values since it is at least partially cognitive in nature. A highly developed Agreeableness personality trait supports the Openness to Change value and success-oriented values. In contrast, an appreciation for creativity and hedonism or life success markedly weakens a person's Agreeableness personality trait. On the other hand, this trait reduces the tendency to having conservative and transcendental values; however, people who appreciate (or start to appreciate) traditions and security or tolerance in their life and focus on others, strengthen their Agreeableness personality trait.
Conscientiousness
Conscientiousness also has a very strong mutual relationship to values. Like the Agreeableness personality trait, it has the strongest positive relationship with Openness to Change and with values oriented to success; in contrast, it weakens conservative and transcendental values. In keeping with earlier results, people who value tradition and security or tolerance in their life and focus on others strengthen their Conscientiousness personality trait as well. 
NEUROTICISM

AGREEABLENESS
Summary
The goal of this article was to design a new method to test the mutual relationships between personality traits (NEO-FFI) and values (the PVQ scale), specifically a structural (non-recursive) model as an alternative to correlation and regression analyses. If these two differently defi ned psychological concepts are to be not only understood, but also empirically studied as an integral part of a single model of an individual's personal characteristics, then it is necessary to investigate them not separately but simultaneously. Furthermore, since current research on personality and its impact on an individual's success in life clearly show that the infl uences of both personality traits and value orientations are not insignificant [e.g. Jackson 2006 ], then our primary goal is to understand the nature of their reciprocal relationship. It is clear that this article enters into a highly disputed area of research, namely the causality among investigated phenomena. As already mentioned, discussions about the causal relationships between these concepts are still ongoing. Due to the biological or partially innate basis of both these personality dimensions, the direction of infl uence has already been clearly justifi ed theoretically in the direction of personality traits to values. Recently, however, social psychology has signifi cantly promoted their reciprocity-in other words, that it is also possible to defend links from values to personality traits. Because correlation is not capable of determining the direction of the relationship and regression analysis is able to verify only a uni-directional relationship, structural modelling seems to be the best possible tool. In the case of determining causes and effects, the time perspective (what preceded what) is obviously also important, and it is not possible to determine this without longitudinal data, or as Parks-Leduc, Feldman and Bardi [2014] propose, without such things as adequate neuropsychological research.
The structural model used is thus still only a simplifi ed tool, which makes it possible for us to form a more comprehensive view of the reciprocal relationships between traits and values using this type of data (representative, one-off national research); however, it is not suffi cient to clarify the causality between them. More precisely, we are still only guessing how it works over time. Its main advantage, however, is the ability to simultaneously test the strength of the relationship from personality traits to values, and from values to personality traits, as well as to mutually isolate and control the infl uences of these variables. The ability to 'purify' these relationships of measurement errors and the infl uence of additional contextual variables included in models is another clear advantage.
The present study has helped us to clarify certain details about the nature of this mutual relationship and propose additional hypotheses for verifi cation. First of all, we managed to fi nd support for the justifi ed assumption that the Openness to Experience and Agreeableness personality traits have a stronger cognitive component. This fact supports the new fi nding that the personality traits meas-ured in the adult population in the PIAAC research were strengthened more by cognitive skills (i.e. literacy and numeracy skills) than other personality traits.
The proposed structural model also supports the plausibility of the hypothesis that value dimensions and personality traits are reciprocally linked, as Roccas et al. [2002] claim. In only three cases out of twenty did feedback (most often in the direction personality trait  value type) turn out to be too weak and insignificant. As for the basic general hypotheses, we came to the following conclusions. Those personality traits that have a stronger cognitive component (i.e. Openness to Experience, Agreeableness) will more strongly infl uence values with similar content (personality trait  value) even while controlling for feedback and the infl uence of intervening variables. The same trend, however, is also apparent for the Conscientiousness personality trait. In contrast, Extraversion and Neuroticism do not seem to be particularly connected with values.
If we assess the signifi cance of the opposite relationship link (value  personality trait), values with similar content have a stronger impact primarily on the Conscientiousness and Agreeableness personality traits, for which we expected an average to strong cognitive component. In contrast to Openness to Experience, the trend has not been confi rmed in the Czech population, although it is judged to be a trait with a strong cognitive component.
Even if the results of the structural modelling seem to indicate that the reciprocal relationships between values and personality traits are equal, there remains the question of the extent to which it is possible (or still informationally productive) to compare the size of these regression coeffi cients in their absolute values. Even in this case, it would be more appropriate to monitor the strength and polarity of these relationships in the long term rather than cast judgements (probably hasty ones) about whether traits more strongly infl uence values or vice versa. Moreover, on this point it can be argued that the weak relations between traits and values are due to the similar semantic content of the items in both instruments (NEO-FFI, PVQ scale) rather than to a real correspondence between traits and values. It seems more useful to monitor primarily how these relationships vary over time. We may expect (perhaps in a highly speculative way) that, if the assumption is valid, both personality traits and values have a certain biological basis and the direction of this infl uence (personality  trait values) works to a large extent on a subconscious level. It is also possible to expect that the strength of this relationship should remain stable over time.
On the other hand, if values have a strictly cognitive basis and the direction of infl uence (values  personality trait) works to a large extent on a conscious level, then it is also possible to expect that this relationship will probably be markedly situationally infl uenced. From the longitudinal perspective, the strength and polarity of this relationship should vary and change much more depending on social, economic, political and personal life changes, or strong interactions with the social environment. I expect that a less stable period of life or a less stable social, economic, and political situation will lead to the effect that certain val-ues will start to have a stronger infl uence on certain personality traits depending on how the individual subjectively perceives these changes. For example, if the level of fear and anxiety increase in a society (e.g. due to the migration crisis in Europe), according to Schwartz people will espouse more conservative values (Security, Traditions), which will, after some time, start to infl uence individuals' behaviour and, to a lesser extent, also their personality traits. Fischer and Boer [2014] already proved the macro-contextual connection of the variability of relationships between traits and values, but did so only in the framework of correlation analysis, which is not capable of distinguishing the directions of relationships and thus testing their variability independently.
It is apparent that this study raises a number of new or revived questions. The tested structural model represents merely an initial stage in this type of research in the mutual relationship between personality traits and values, which goes beyond psychological experiments and uses not only representative quantitative data from the entire population but also more sophisticated approaches. The proposed approach has clear limitations with respect to the limited number and the nature of the selected socio-cultural variables used as contextual variables; the model is also limited in terms of its comprehensiveness, considering that to maintain stability it was not possible to include more than one value dimension and one personality trait at a time. A defi nite challenge that remains before us is to perform longitudinal research and a number of comparative studies, which thanks to the cultural context could provide even better explanations of the nature and variability of the infl uence of values on personality traits. 
